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ABSTRACT
Introduction Suicide is a leading cause of mortality 
among young people aged 15–24 globally. Despite 
the deployment of comprehensive suicide prevention 
strategies, we still do not know which interventions, for 
which groups of young people, for how long and with what 
intensity could generate the most significant reductions 
in suicide rates. System dynamics modelling has the 
potential to address these gaps. SEYMOUR (System 
Dynamics Modelling for Suicide Prevention) will develop 
and evaluate a system dynamics model that will indicate 
which suicide prevention interventions could generate 
the most significant reductions in rates of suicide and 
attempted suicide among young people aged 12–25 in 
Australia and the UK.
Methods and analysis A comparative case study design, 
applying participatory system dynamics modelling in 
North- West Melbourne (Australia) and Birmingham (UK). 
A computer simulation model of mental health service 
pathways and suicidal behaviour among young people 
in North- West Melbourne will be developed through 
three workshops with expert stakeholder groups (young 
people with lived experience, carers, clinicians, policy 
makers, commissioners). The model will be calibrated and 
validated using national, state and local datasets (inputs). 
The simulation model will test a series of interventions 
identified in the workshops for inclusion. Primary model 
outputs include suicide deaths, self- harm hospitalisations 
and self- harm presentations to emergency departments. 
An implementation strategy for the sustainable embedding 
of promising suicide prevention interventions will be 
developed. This will be followed by model customisation, 
re- parameterisation, and validation in Birmingham and 
adaptation of the implementation strategy.
Ethics and dissemination The project has received 
approval from the University of Melbourne Human 
Research Ethics Committee (2022- 22885- 25971- 4), 
the University of Birmingham Science, Technology, 
Engineering and Mathematics Ethics Review Committee 
(ERN_21- 02385) and the UK HRA (22/HRA/3826). 

SEYMOUR’s dissemination strategy includes open- 
access academic publications, conference presentations, 
accessible findings coproduced with young people, e- 
briefs to policy makers, webinars for service providers and 
commissioners.

INTRODUCTION
Suicide is one of the leading causes of 
mortality among young people aged 15–24 
globally.1 Self- harm and suicidal thoughts 
and behaviours are complex phenomena 
linked to a gradual and increasing build- up of 
vulnerability associated with multiple, inter-
acting, and inter- related biological, psycho-
social, cultural, and political factors.2 The 
suicide mortality rate is one of the indicators 
within the UN’s Sustainable Development 
Goal (SDG) 3, and the WHO Comprehen-
sive Mental Health Action Plan (2013–2030) 
identifies young people as a high- risk group 
setting out several key strategies for achieving 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ System dynamics modelling (SDM) is unique in 
combining existing scientific evidence, empiri-
cal data and the experiential knowledge of expert 
stakeholders to inform model development, evalua-
tion and refinement.

 ⇒ SDM allows us to simulate the likely impacts of 
interventions over time on desired outcomes and 
understand with what intensity and for how long 
investments are required to sustain the effects of 
an intervention prior to implementing any changes 
in the real world.

 ⇒ Parameter uncertainty and poor data inputs could 
impact model credibility and usability.
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the global target of reducing the rate of suicide by one- 
third by 2030. These strategies include improving surveil-
lance data, reducing access to suicide methods, reducing 
suicide- related stigma, access to medical services and 
specialist treatment, crisis intervention, and postvention.

Despite the deployment of comprehensive and multi-
level suicide prevention strategies,3 we still do not know 
which interventions, for which groups of young people, 
for how long and with what intensity could generate the 
greatest reductions in youth suicide rates.4 Therefore, we 
cannot efficiently and effectively inform decision- making 
in youth suicide prevention policy and planning.

The success of global and national suicide prevention 
strategies has been hampered by many factors including:

 ► A lack of involvement of young people in the design 
of interventions meaning that they are not youth- 
focused and, therefore, not acceptable to end- users.5

 ► A lack of planning for the systematic uptake and 
implementation of strategies in the real world.6

 ► Limited adequacy and accuracy of current meth-
odological approaches (eg, meta- analyses, regres-
sion models) for synthesising and operationalising 
research evidence used to inform suicide prevention 
strategies.7 Current methodological approaches do 
not: (1) respond to real- time suicide data; (2) account 
for the interdependence of suicide risk factors as they 
operate across multiple levels (eg, individual, social, 
health system); and (3) consider the complexity 
of health systems and the influence of factors such 
as healthcare constraints, for example, access and 
capacity.8 9

Potential of system dynamics modelling
Systems thinking and system dynamics modelling (SDM) 
offer a much- needed paradigm shift in suicide preven-
tion. Systems thinking helps recognise, describe and 
understand the complex and dynamic interactions within 
a system, where a system is conceptualised as a complex 
set of interdependent relationships between heteroge-
nous people, organisations or other units of analysis.10 
SDM is a computer- assisted method that helps frame, 
test and simulate the causal processes and interactions 
that underlie complex systems or behaviours to inform 
policy making.11 SDM allows policy makers to experiment 
with different ‘what- if’ scenarios to understand system 
behaviour. Most importantly, SDM allows us to simulate 
the likely impacts of interventions over time on desired 
outcomes and understand with what intensity and for 
how long investments are required to sustain the effects 
of an intervention.

As such, SDM addresses existing gaps in suicide preven-
tion research, policy and practice in three key ways. First, 
SDM has the capacity to model multiple interacting and 
inter- related suicide risk factors (dynamic complexity) to 
understand likely trajectories of suicidal behaviour, to 
model the impacts of alternative interventions and thereby 
determine what works, for which groups of young people 
(eg, males vs females) and why. Second, SDM is grounded 

in the principles of implementation science, thus, maxi-
mising opportunities for policy adoption and uptake 
in the real world.6 8 12 Third, SDM combines existing 
scientific evidence, empirical data, and the experiential 
knowledge of stakeholders (eg, young people, healthcare 
providers, service commissioners) to coproduce a compu-
tational model that simulates what happens in the real 
world. It is this participatory approach to model develop-
ment, evaluation and refinement that ensures sufficient 
implementation planning before rollout.13–15

SDM has been previously adopted to inform policy 
and planning in mental health and suicide prevention. 
In Australia, SDM has been used as a decision tool to 
inform both regional16 17 and national plans for suicide 
prevention.18 The adoption, however, of SDM in tackling 
the increasing suicide rates among young people is still in 
its infancy4; yet its potential to efficiently and effectively 
guide suicide prevention strategies tailored to the unique 
needs of young people is great.

Aims
SEYMOUR (System Dynamics Modelling for Suicide 
Prevention) will develop and evaluate an SDM to inform 
youth suicide prevention policy, planning and implemen-
tation in Australia and the UK. Specifically, SEYMOUR 
aims to:

 ► Develop and validate a model to inform the most 
appropriate combination of population- level suicide 
prevention interventions that would generate the 
most significant reductions in rates of suicide and 
attempted suicide among young people aged 12–25 
over a 10- year period in North- West Melbourne 
(2023–2033).

 ► Develop an implementation strategy to facilitate the 
adoption of the model as a decision- making tool in 
youth suicide prevention policy and practice in North- 
West Melbourne.

 ► Adapt and validate the model in the UK context and 
optimise how it can inform policy, system- level reform 
and service redesign in relation to youth suicide.

METHODS AND ANALYSIS
Context
SEYMOUR will adopt a comparative case study design 
and take place in Australia and the UK (February 2022–
February 2025). Both countries have experienced a 
steady increase in suicide rates among young people aged 
12–25 over the past 10 years, particularly among young 
females.19 20 In 2021, the UK recorded the largest increase 
in suicide rates among females aged 24 years or under 
(3.6 deaths per 1 00 000 females) since 1981 (2.3 deaths 
per 1 00 000 females). In Australia, suicide rates for 
females aged 15–19 and 20–24 increased from 6.1 to 7.1 
(per 1 00 000 females) and from 7.4 to 9.0, respectively, 
between 2020 and 2021.

In Australia, the project will take place in North- West 
Melbourne, which includes some of Victoria’s most socio-
economically disadvantaged and culturally diverse areas.21 
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In the UK, the project will take place in Birmingham—
with 40% of its population under 25 and among the most 
culturally diverse and socioeconomically deprived cities 
in the UK.

Methodology and study design
This is a mixed- methods study delivered via three inter- 
related work packages guided by Forrester’s SDM frame-
work22 which involves problem definition and model 
conceptualisation, formulation and testing (aim 1); and 
development of an implementation strategy (aim 2), 
both of which will take place in North- West Melbourne, 
Australia. This will be followed by model customisation, 
re- parameterisation and validation in Birmingham, UK, 
and adaptation of the implementation strategy (aim 3).

The study is based on a participatory modelling 
approach which allows for a diverse group of stakeholders 
to be actively involved in conceptually mapping causal 
pathways for the development of suicidal behaviour in 
young people and mental health service pathways in a 
region.15 Stakeholders can provide unique knowledge on 
how the mental health system operates in their region; 
identify weaknesses in the system (ie, leverage points); 
suggest and evaluate ideas for strategic interventions, poli-
cies or service planning decisions that would optimise the 
structure of the system and how it works (ie, mechanisms 
of effect). Importantly, stakeholder knowledge of the 
local barriers and facilitators of translation of different 
interventions can inform the development of imple-
mentation strategies tailored to the local context.13 The 
unique combination of expert knowledge and empirical 
data has the potential to enhance model credibility and 
utility,23 as well as the translation of the model into effec-
tive suicide prevention policy and practice in Australia 
and the UK.

Sampling strategy
This sampling strategy applies across all work packages. 
Purposive sampling will be used to ensure maximum vari-
ation in the perspectives, cases and expertise recruited, 
including:

 ► Young people aged 12–25 years with lived/living 
experience of self- harm and/or suicidal behaviour 
(regardless of diagnosis), living within the catchment 
area of North- West Melbourne/Birmingham.

 ► Staff from non- governmental organisations (NGOs) 
who provide services to young people with lived/
living experience of self- harm and/or suicidal behav-
iour, operating within the catchment area of North- 
West Melbourne/Birmingham.

 ► Family members/carers of young people aged 12–25 
with lived experience of self- harm and/or suicidal 
behaviour, living within the catchment area of North- 
West Melbourne/Birmingham.

 ► Primary and community healthcare practitioners 
including general practitioners, practice nurses, 
community nurses, nurse practitioners, allied health 
and mental health professionals working within 

the catchment area of North- West Melbourne/
Birmingham.

 ► Regional suicide prevention policy leads, service plan-
ners, health and social care policy makers, operating 
within state of Victoria/West Midlands.

Recruitment procedures
Two expert stakeholder groups (Australia and UK) will be 
recruited consisting of 10–15 participants from the afore-
mentioned groups.

Australia
Young people aged 12–25 will be recruited from the 
five headspace centres (headspace centres in Australia 
provide multidisciplinary frontline care to young people 
aged 12–25) operated by Orygen (Orygen is an interna-
tionally acknowledged youth mental organisation with 
expertise in research, policy, education and innovations 
in care for young people) and serving the catchment area 
of North- West Melbourne: Werribee, Glenroy, Craigie-
burn, Sunshine and Melton. The research study team will 
liaise with clinical staff to determine participant eligibility. 
For young people under the age of 18, consent will be 
sought from parents/legal guardians.

Family members or carers of young people aged 12–25 
with lived/living experience of self- harm and/or suicidal 
behaviour will be recruited from the same five headspace 
centres and local parent support groups.

Primary and community healthcare practitioners will 
be recruited via North- West Melbourne Primary Health 
Network (PHN) (PHNs are independent organisations 
funded by the Australian Government to coordinate 
primary healthcare in their respective region) health 
services. The study poster will be uploaded on the North- 
West PHN website and practitioners interested in being 
involved will contact the research team directly. Partici-
pants will also be recruited via the five headspace centres 
and other professional networks.

Regional suicide prevention policy leads, service plan-
ners and healthcare policy makers will be recruited across 
a range of professional networks and governmental 
organisations such as the Department of Health and 
Human Services, Victoria.

UK
Young people aged 12–25 as well as family members/
carers will be recruited using social media and from 
community settings, youth clubs and parent support 
groups across Birmingham. Primary, secondary and 
community healthcare practitioners will be recruited via 
three National Health Service (NHS) sites: Birmingham 
and Solihull Clinical Commissioning Group, the largest 
clinically led commissioning organisation in England, 
which includes 170 general practitioner practices; 
Birmingham Community Healthcare NHS Foundation 
Trust, where we will recruit a range of health professionals 
including community paediatricians, school nurses and 
nursing staff; Birmingham Women’s and Children’s 

copyright.
 on A

ugust 15, 2023 at U
niversity of B

irm
ingham

. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2022-071111 on 14 A
ugust 2023. D

ow
nloaded from

 

http://bmjopen.bmj.com/


4 Michail M, et al. BMJ Open 2023;13:e071111. doi:10.1136/bmjopen-2022-071111

Open access 

NHS Foundation Trust, which hosts Forward Thinking 
Birmingham, the city’s youth mental health service for 
0–25 years old. NGOs staff will be recruited via social 
media. Regional suicide prevention policy leads, service 
planners and policy makers will be recruited via profes-
sional networks and governmental organisations such as 
the Birmingham Suicide Prevention Steering Group and 
the West Midlands Combined Authority.

Procedure
Work package 1: development and validation of a youth suicide 
prevention SDM in North-West Melbourne, Australia
A computer simulation model of mental health service 
pathways and suicidal behaviour among young people 
will be developed through three, 1- day participatory work-
shops with the expert stakeholder group. The workshops 
will take place at a convenient location (eg, community 
hall) and will be facilitated by members of the research 
team (MM and KW). The facilitators have significant 
expertise in workshop facilitation and have received the 
Applied Suicide Intervention Skills Training. Participants 
will be reimbursed for their time and travel.

Work package will consist of the following phases

Phase 1: model conceptualisation, formulation, calibration and 
validation
Model conceptualisation
Two workshops will be conducted with the expert stake-
holder group. At workshop 1, the research team will 
introduce the basic principles of systems modelling to the 
participants to ensure they can meaningfully engage in 
the model development process. The expert stakeholder 
group will then conceptualise and map the pathways for 
the development of self- harm and suicidal behaviour in 
young people identifying risk and protective factors and 
mapping community and mental health service pathways 
and the factors that influence the flow of the population 
along these pathways. The expert stakeholder group will 
work together to prioritise the interventions, policy initia-
tives or programmes that they would like to see included 
in the model to capture their effects. This exercise will 
take place as a facilitated discussion and voting in line 
with Freebairn et al.15 By the end of the first workshop, 
the expert stakeholder group will have codesigned a draft 
conceptual map of the youth mental health system struc-
ture in North- West Melbourne.

At workshop 2, the research team will present the draft 
model structure and logic to the expert stakeholder group 
for review and refinement. An intervention mapping 
exercise will follow where participants will define and 
describe the prioritised interventions (eg, components, 
mechanisms of effect, unintended consequences, scal-
ability) and identify where each intervention is likely to 
have its effect in the model structure (dynamic hypotheses). 
The identification and prioritisation of relevant interven-
tions for modelling will be based on (1) current evidence- 
base (ie, empirical, peer- reviewed research identified 
by the research team, eg, Cochrane systematic reviews) 

which will be presented to the participants during the 
workshops; and (2) local site needs. This could include 
suicide- specific interventions, public health mental 
health interventions, mental health service planning 
interventions (eg, programmes targeting access, capacity, 
resources, workforce) both already implemented in the 
real world and hypothetical interventions as both will be 
useful for what- if scenario testing.15

Workshops will be audio recorded and the research 
team will keep summary points (not ascribed to specific 
participants) using field notes, post- it notes, butcher’s 
paper, whiteboard. Field notes will be analysed using 
codebook thematic analysis.24

Formulation and model calibration
Between workshop 1 and 2, the research team will use 
the conceptual map to create a computational simula-
tion model using Stella Architect (version 3.1.1). The 
structure and parameterisation of the model will draw on 
national, state and local datasets (inputs), for example, 
prevalence of mental health disorder and help- seeking 
data (Australian Bureau of Statistics National Survey of 
Mental Health and Wellbeing, 2020–2021); prevalence 
of distress (Victorian Population Health Survey); demo-
graphic data (Australian Bureau of Statistics); community 
mental health services (North- West Melbourne PHN). 
Primary model outputs will include suicide deaths, self- 
harm hospitalisations (used as proxy for suicide attempts 
where such data is not captured4) and self- harm presen-
tations to emergency departments (EDs) (Victoria Emer-
gency Minimum Dataset). Estimates of the effects of the 
prioritised interventions and the mechanisms of action 
will be based on empirical, peer- reviewed research iden-
tified by the research team (eg, Cochrane systematic 
reviews). Parameter values that cannot be derived from 
available data will be estimated via constrained optimis-
ation. Powell’s method25 will be employed to obtain the 
set of (optimal) parameter values minimising the sum 
of the mean absolute per cent error calculated for each 
time series separately (ie, the mean of the absolute differ-
ences between the observed time series values and the 
corresponding model outputs, where each difference is 
expressed as a percentage of the observed value). The 
research team will also engage with key stakeholders (eg, 
Victoria Department of Health) for expert advice and 
direction to relevant data sources that would facilitate 
model calibration and validation.

Model verification and validation
Verification and validation of the simulation model will 
be carried out during phase 1 to ensure the model is 
acceptable for its intended purpose and accurate. The 
model will be validated by (1) testing whether the model 
could replicate historic time series data across a range of 
key indicators (eg, self- harm hospitalisations, ED presen-
tations, suicide deaths). Outputs will be calculated every 
0.875 days (the numerical integration time step, dt, will 
be set to one- eighth of a week26 over a period of 20 years, 
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starting from 2013, permitting comparisons of model 
outputs with historic data from 2013 to 2023, and fore-
casts of the impacts of intervention/policy scenarios 
simulated from the time of implementation (2023) to 
2033; (2) ensuring face validity of the model structure 
and performance by consulting our expert stakeholder 
group about whether the model and/or its behaviour 
are reasonable. During the participatory model building 
process, stakeholders will interact directly with the model 
interface to provide feedback on its design and function-
ality, run scenarios, test alternative assumptions, discuss 
results.27

Phase 2: user interaction with the model, policy testing and 
sensitivity analysis
The third workshop will be an opportunity for the 
research team to demonstrate the final version of the 
systems model structure and logic. The simulation 
model will incorporate a series of interventions identi-
fied in the workshops for inclusion for example, specific 
suicide prevention interventions, public mental health 
interventions and mental health service interventions. 
The expert stakeholder group will interact with the 
tool to run a set of interventions or policy initiatives to 
understand the effects generated by the model as well 
as trade- offs between different scenarios. The research 
team will interpret the results of the simulated scenarios 
and draw out initial model insights with regards to what 
interventions (or combination of interventions) would 
generate the most significant reductions in rates of 
suicide, self- harm hospitalisations and self- harm presen-
tations to EDs among young people aged 12–25 over a 
10- year period (2023–2033) in North- West Melbourne. 
Intervention scenarios will be compared against a base-
line (business as usual), in which existing programmes 
or policies remain in place until the end of the simula-
tion. Sensitivity analyses will be performed to assess the 
impact of uncertainty in estimates of the direct effects of 
each intervention on the simulation results. Latin hyper-
cube sampling will be used to draw 100 sets of values 
for selected model parameters determining the direct 
effects of the interventions on cases of hospital- treated 
attempted suicide and cases of suicide from a uniform 
joint distribution spanning ±20% of the default values. 
Differences in projected outcomes between the baseline 
and intervention scenarios will be calculated for each 
set of parameter values and summarised using simple 
descriptive statistics.4

Work package 2: development of implementation strategy of the 
SDM
This work package will provide evidence on the optimal 
strategy for the implementation and sustainable embed-
ding of the selected suicide prevention interventions for 
young people in North- West Melbourne based on the 
modelling.

Phase 1: contextual assessment of implementation barriers and 
facilitators
Phase 1 will identify the contextual and procedural 
factors that influence the translation and adoption of 
the interventions in North- West Melbourne. We will 
conduct qualitative interviews and focus groups with 
different stakeholder groups to explore a wide range of 
views about the benefits, barriers to and consequences 
of implementing the SDM in North- West Melbourne. 
The topic guide (online supplemental material 1) was 
informed by an existing participatory system modelling 
evaluation framework28 and the Consolidated Framework 
for Intervention Research (CFIR29 30) interview guide tool 
to ensure a systematic and comprehensive assessment of 
potential barriers and facilitators of implementation of 
the SDM (eg, barriers relevant to the intervention itself, 
barriers relevant to the inner setting, outer setting).

Participants
Participants from work package 1 will be invited to take 
part in work package 2. Work package 2 will also be open 
to new participants. We will follow the same sampling 
and recruitment strategy as per the Methods and analysis 
section.

Data collection and analysis
We will conduct semi- structured qualitative interviews 
with (1) 20 young people with lived/living experience 
of self- harm and/or suicidal behaviour; (2) 12 suicide 
prevention policy leads and service commissioners and 
(3) 12 health and social care ministerial advisors and 
policy makers across Victoria.

We will conduct three focus groups (6–8 participants 
per focus group) with healthcare practitioners and allied 
health professionals across primary and community- 
based services across North- West Melbourne; and three 
focus groups with staff from local/regional NGOs.

Focus groups and interviews will be audio- recorded, 
transcribed and edited to remove names to preserve 
participant anonymity. MAXQDA 202229 will be used 
for data coding and analysis. Data will be analysed using 
framework analysis,30 a structured and rigorous process of 
theme- based analysis through the development of charts. 
Adopting framework analysis will allow the research 
team to work independently and then collaboratively 
to develop, review and refine themes and subthemes 
through an iterative process. This will allow the team 
to identify a wide range of views about the benefits, 
barriers to and consequences of implementing the SDM 
within and across the different stakeholder groups. The 
CFIR31 32 will be adopted as a theoretical framework to 
help us conceptualise the findings and guide the context- 
specific assessment of the barriers and facilitators.

Phase 2: a context-specific implementation plan for the SDM
Phase 2 will be informed by the contextual assessment of 
barriers and facilitators of phase 1 and will develop an 
implementation strategy for the sustainable embedding 
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of the selected interventions/policies in North- West 
Melbourne based on the modelling. We will carry out 
two workshops with participants from phase 1 to identify 
and tailor implementation strategies to mitigate barriers 
and leverage facilitators. The Expert Recommendations 
for Implementing Change (ERIC33) will be used to draw 
up a list of potential implementation strategies; and the 
CFIR- ERIC Matching Tool34 will be used to facilitate the 
accurate choice of implementation strategies that could 
help address the phase 1 CFIR- based barriers.

Participants
Ten to fifteen stakeholders drawn from phase 1 will be 
recruited using purposive sampling to ensure maximum 
variation for example, young people with lived/living 
experience of self- harm and/or suicidal behaviour; 
family/carers; health and social care policy makers; NGOs 
and primary healthcare providers.

Data collection and analysis
At workshop 1, the research team will present the find-
ings of phase 1 in relation to the barriers and facilitators 
for the implementation success of the suicide prevention 
interventions in our model. Participants will complete an 
online questionnaire, using Qualtrics, which will ask them 
to decide on the most important implementation barriers 
and associated strategies to address each chosen barrier 
(online supplemental material 2). Data will be analysed 
using IBM SPSS Statistics (v.27).35 Counts and percentages 
will be used to report data on endorsement of implemen-
tation strategies. Those strategies with the highest cumu-
lative endorsement will be selected to be included in the 
implementation strategy. Descriptive statistics will be used 
to present data on the most commonly reported variables 
influencing participants’ rankings of the implementation 
strategies. Comments provided by participants in the free- 
text boxes will be coded by themes, which will be induc-
tively derived based on descriptive coding of content.36

At workshop 2, the research team will present the find-
ings of the survey to all participants and through discus-
sion the group will work together to agree on: (1) a strategy 
that would guide the implementation of the suicide 
prevention interventions in practice across North Western 
Melbourne; and (2) a ‘change map’, that is, a graphical 
depiction of the pathway to long- term implementation of 
the SDM that can be adapted and transferred to other 
geographical, cultural and service contexts. By the end 
of work package 2, we will have developed an implemen-
tation strategy to facilitate the sustainable embedding of 
promising suicide prevention interventions for young 
people in North- West Melbourne.

Work package 3: UK model customisation, re-parameterisation, 
validation and adaptation of implementation strategy
In this work package, we will translate and validate the 
computational model and implementation strategy devel-
oped in Australia into the UK context. This work package 
will be delivered in two phases.

Phase 1: adaptation and validation of the Australian conceptual 
model
We will carry out two workshops with the UK expert stake-
holder group (see the Methods and analysis section). At 
workshop 1, the research team will present the model 
originally developed in Australia and through discus-
sion and debate, the conceptual model will be revised 
to reflect pathways and service provision relevant to the 
Birmingham context. An intervention mapping exercise 
similar to the one in work package 1 will be carried out 
to prioritise interventions for inclusion in the model and 
identify where each intervention is likely to have its effect 
in the model structure.

The research team will subsequently create a mathe-
matical representation of the adapted conceptual model. 
The structure and parameterisation of the model will 
draw on secondary data sources (inputs) for example, 
demographic data (Office of National Statistics); data 
on mental health hospitalisations, suicide attempts/
deaths in Birmingham (Clinical Record Interactive 
Search system; Hospital Episode Statistics); and data 
on prevalence of mental disorder, and service capacity 
(Children and Young People’s Health Services Data 
Set). The computer simulation model will run a series 
of population- level interventions prioritised in the work-
shops for inclusion to identify which combination of 
these interventions generates the most significant reduc-
tions in rates of suicide and attempted suicide among 
young people (stratified by males/females) during a 
10- year period (2025–2035). Estimates of the effects of 
these interventions, and the mechanisms of action, will 
be based on empirical, peer- reviewed research identified 
by the team (eg, Cochrane reviews) and informed by 
stakeholder feedback.

At workshop 2, the research team will demonstrate to 
the group the adapted model structure and logic. User 
interaction with the model and testing of different inter-
vention scenarios will take place as per work package 1.

Phase 2: adaptation of the implementation strategy for the 
Birmingham context
This work package will provide evidence on the optimal 
strategy for implementation of the SDM to inform policy 
making and service redesign in relation to youth suicide 
prevention in Birmingham. We will hold two workshops 
and an online survey with the expert stakeholder group.

Workshop 1 will involve presenting the findings from 
phase 1 to the expert stakeholder group and sharing the 
implementation blueprint developed in Australia. We will 
explore the group’s views on the barriers and facilitators 
for the implementation success of the adapted SDM using 
the CFIR interview guide tool.31 Participants will then 
be asked to complete an adapted version of the online 
survey questionnaire used in work package 2 (phase 2) 
where they will be presented with a range of implementa-
tion strategies (using the CFIR- ERIC Matching Tool) and 
asked to rank those strategies they perceive to be more 
relevant and responsive to the local context.
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At workshop 2, the research team will present the survey 
findings to the expert stakeholder group and through 
discussion the group will adapt and revise the implemen-
tation strategy that would guide the sustainable embed-
ding of the promising suicide prevention interventions 
for young people in Birmingham.

Patient and public involvement
The conception and development of the study have been 
informed by input received by young people during 
consultations with the Institute of Mental Health Youth 
Advisory Group, University of Birmingham, UK. Young 
people advised on the participatory study design (work-
shops); ethical considerations and safety issues. Young 
people from Orygen’s Youth Council have informed the 
dissemination and public engagement strategy.

ETHICS AND DISSEMINATION
The project has received ethics approval by The Univer-
sity of Melbourne Human Research Ethics Committee 
(2022- 22885- 25971- 4), The University of Birmingham 
Science, Technology, Engineering and Mathematics 
Ethics Review Committee (ERN_21- 02385) and the UK 
Health Research Authority (22/HRA/3826). The process 
of obtaining informed consent will be in accordance with 
all applicable regulatory requirements in each country 
including those required for consenting participants 
under the age of 16 in the UK and 18 in Australia. The 
main psychological risk is that young people may become 
distressed during the workshops or may disclose current 
suicide risk. SEYMOUR’s Risk Management Strategy, 
informed by young people from youth advisory groups, is 
included in online supplemental material 3.

SEYMOUR’s dissemination strategy includes academic 
publications in open access scientific journals; presenta-
tions at international conferences; social media platforms; 
accessible findings (infographics, podcasts) coproduced 
with young people; e- briefs to policy makers and minis-
ters, round table discussions for service providers and 
commissioners.

DISCUSSION
SEYMOUR offers a novel paradigm for guiding the effi-
cient and effective deployment of national and global 
suicide prevention strategies. The application of SDM 
to suicide prevention policy, planning and implementa-
tion is still in its infancy.37 SEYMOUR has the potential 
to help us unpack the ‘black box’ in suicide prevention; 
that is, understand the dynamic complexity of the aeti-
ological factors underlying suicidal behaviour in young 
people within a complex health and social care services 
system. SEYMOUR will bridge the gap between meth-
odological approaches, such as participatory action 
research and simulation modelling, to help us address 
some of the most pressing and, so far, unsolved questions 
in suicide prevention: What interventions can effectively 

and efficiently reduce the increasing rates of suicide and 
attempted suicide among young people? In doing so, this 
programme of work has the potential to facilitate the 
transferability, internationalisation and adoption of SDM 
as a decision- making tool in youth suicide prevention 
policy and practice globally to meet the mental health 
needs of young people and help reduce suicide and its 
associated burden.
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Young People’s Interview Topic Guide 

 
Project: SEYMOUR: System Dynamics Modelling for Suicide Prevention 

 

Introduction 

 

My name is XXX. 

Thank you for agreeing to participate in this study. 

 

Purpose: 

 

“As I explained before, we are a team of researchers at Orygen, University of Melbourne 

and we have developed a model that can help us decide which interventions can help 

reduce rates of suicide & attempted suicide among young people aged 12-25 in North 

Western Melbourne.  

To do this, we worked in partnership over the past few months with young people with 

lived experience of self-harm and/or suicidal behaviour, carers, health professionals and 

youth advocacy organisations supporting young people with lived experience of self-harm 

and/or suicidal behaviour. We also used data already collected through a wide variety of 

sources (e.g. Australia Bureau of Statistics) to help us test if and how well the model works; 

and, which interventions or programmes work best in reducing rates of suicide and 

attempted suicide among young people aged 12-25 in North Western Melbourne.  

These tests showed that the most promising interventions are [enter].  

What we would like to do now is ask young people for their views and perspectives of how 

best to put these interventions in practice; what could help or hinder the rollout of these 

interventions. 

Themes/topics to be explored  

1. Perceived value and interest in [enter intervention] 

2. Specific role that young people can play in facilitating the 

adoption/implementation of [enter intervention] 

3. Barriers to successful implementation of [enter intervention] 

Prompts: Ask about cultural/socioeconomic barriers, barriers in relation to the 

setting, context, organisation etc. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
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4. Facilitators to successful implementation of [enter intervention] 

Prompts: Ask about facilitators in relation to the setting, context, population (i.e. 

young people), organisation etc. 

5. Perceived successes and challenges experienced [relevant only if a young person 

has in the past received the intervention] 

6. Recommendations for future roll-out of [enter intervention] in North Western 

Melbourne 

 

Wrap-up questions 

1. Is there anything else you would like to say that we have not covered? 

2. Do you have any questions for me? 

 

Thank you for taking part in this study. 

 

 

Interview Topic Guide for Policy Makers, Service 

Planners and Ministerial Advisors  

 
Project: SEYMOUR: System Dynamics Modelling for Suicide Prevention 

             

Introduction 

 

My name is [insert name]. Thank you for agreeing to participate. 

 

Purpose: 

 

We are a team of researchers at Orygen, University of Melbourne and we have developed a 

model that can help us decide which interventions can help reduce rates of suicide & 

attempted suicide among young people aged 12-25 in North Western Melbourne.  

 

To do this, we worked in partnership over the past few months with young people with 

lived experience of self-harm and/or suicidal behaviour, carers, health professionals (e.g. 

GPs, psychiatrists, nurses), youth advocacy organisations supporting young people with 

lived experience of self-harm and/or suicidal behaviour; and local healthcare policy 

makers. We also used data already collected through a wide variety of sources (e.g. 

Australia Bureau of Statistics) to help us test if and how well the model works. This has 
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helped us identify which interventions or programmes work best in reducing rates of 

suicide and attempted suicide among young people aged 12-25 in North Western 

Melbourne.  

 

Based on our findings, the most promising interventions are [enter].  

 

This project aims to the views of  local/regional suicide prevention policy leads, service 

commissioners;  health and social care ministerial advisors and policy makers across 

Victoria [delete as appropriate] about the implementation and sustainable embedding of 

those suicide prevention interventions in North Western Melbourne. We are interested in 

your views on contextual, procedural and other factors that can influence the adoption 

and implementation of those interventions in practice. 

 

Do you have any questions before we start? 

 

Themes/topics to be explored  

7. Perceived value, relevance and interest in [enter intervention] 

8. Specific role that [enter role of professional interviewed] can play in facilitating 

the adoption/implementation of [enter intervention] 

9. Barriers to successful implementation of [enter intervention] 

Prompts: Ask about barriers in relation to individual, setting, context, organisation, 

resources, socio-political factors [where relevant], the intervention itself etc.  

10. Facilitators to successful implementation of [enter intervention] 

Prompts: Ask about facilitators in relation to the individual, setting, context, 

organisation, resources, socio-political factors [where relevant],  the intervention 

itself etc.  

11. Perceived successes and challenges experienced [relevant  only if professional 

interviewed has in the past been involved in the adoption/implementation of the 

intervention] 

12. Recommendations for future roll-out of [enter intervention] in North Western 

Melbourne 

Wrap-up questions 

3. Is there anything else you would like to say that we have not covered? 

4. Do you have any questions for me? 

 

Thank you for taking part in this study. 
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QUALTRICS SURVEY 

SECTIONS 

1. Basic demographic information:  

• age 

• gender  

• ethnicity 

• occupation 

2. Barriers to implementation 

A list of barriers (identified via interviews/focus groups) will be presented along with a brief 

description of each barrier. 

“Please accept or reject each barrier depending on how relevant or important you think it is” 

 

3. Implementation strategies/plans 

• For each accepted barrier, participants will be presented with a range of strategies 

(based on the CFIR-ERIC Matching Tool) and will be asked to select and rank those 

strategies/plans, from the list below, you believe to be more important in addressing 

the specific barrier (e.g., #1 is the top strategy). 

• A free-text box will be provided so that participants can add an explanation or any 

other information they wish. 

4. Feasibility, improvement opportunity, validity, difficulty, relevance 

The final section of the survey will ask participants to report using a 3-point Likert scale 

(0=not influential; 1= somewhat influential; 2= extremely influential) to what extent 

feasibility (i.e. can the strategy realistically be applied to the barrier?); improvement 

opportunity (i.e. will this strategy make a big impact?); validity (i.e. is the evidence base for 

the strategy compelling?); difficulty (i.e. what are the work and resource requirements for 

the strategy?); and relevance (i.e. does the strategy have direct relevance to the barrier?) of 

each implementation strategy influenced their ranked choices. 
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SEYMOUR STUDY 

PARTICIPATORY MODELLING WORKSHOPS 

RISK MANAGEMENT STRATEGY 

 Briefing session where young people will complete a wellness plan including the details of 

their support person/clinician; triggers and strategies they use when feeling upset. 

 Debriefing session where young people can reflect on the workshops and a debrief sheet 

containing information about the study, signposting information and contact information for 

suicide prevention helplines. 

 Clinical support on stand-by throughout the workshops. Any potential escalation of risk will 

be dealt with on a case-by-case basis. Confidentiality and its limits will be explained in the 

Participant Information Sheet. 

 If a participant becomes distressed during a workshop, they will be given the opportunity to 

have a break or withdraw from the study completely. If the participant appears to be 

extremely distressed or communicates current suicide risk, the interviewer will conduct a 

brief risk assessment. If the participant is not at risk, but remains distressed, the interviewer 

will encourage them to access support, offer to contact the participant’s support person or 
parent/guardian, and/or help them engage in their pre-specified stress management 

technique/s (if relevant). If the participant is at immediate risk, the interviewer will contact 

emergency services (and/or, for participants under 18, their parent/guardian). A member of 

the research team will check-in either via email or text message within 48 hours. 

 Disclosure of safeguarding concerns: If during the course of the research, the research team 

becomes aware of a child or vulnerable adult being at harm or at risk of harm, they will 

immediately notify their GP (and parent/legal guardian in case of minors) in order to follow 

relevant protocols to log concerns with their organisations.  

 Disclosure of suicide risk (intent, thoughts, behaviour): All information obtained during the 

course of the research will be kept strictly confidential unless the research team has reasons 

to be concerned about the safety or wellbeing of a young person. If this is the case, the team 

will contact their GP or primary clinician; and inform parents/legal guardians in case of 

minors.  

 Participants may experience negative power dynamics: The workshops will involve a range 

of experts including experts by experience (young people including minors); research experts 

(research team); experts in delivering services and/or supporting to young people with lived 

experience of suicidality. The research team will clarify the ground rules of the workshop at 

the beginning of each session highlighting the different and complementary types of 

expertise in the workshop; the importance of listening respectfully and carefully to one 

another; ensuring that everyone has the chance to speak if they want to and be mindful of 

dominating discussions. In order to manage power dynamics and facilitate the meaningful 

involvement of all participants and particularly those with lived experience, we will ensure 

that: 

- Young people will be briefed prior to the workshops and we will provide young people with 

the agenda beforehand to give them the opportunity to prepare. 

- Young people will have the opportunity to share their thoughts about the workshop after 

each session (verbally or in writing e.g., via email depending on what they feel comfortable 

doing). 

- The workshops will be run by trained group facilitators. We will have specific times that 

people with different types of experience (including those with lived experience) are given a 
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chance to speak. This will ensure that everyone has the chance to speak, if they want to, 

whilst trying to minimise the risk of dominating discussions. 

- Depending on COVID-19 restrictions, workshops might take place online via Zoom. If this is 

the case, young people will have the opportunity to contribute via different ways e.g., 

verbally, via Chat, online white boards (e.g., Jamboard), depending on their preference. 

Young people will also be encouraged to email the research team after the session to share 

any thoughts they did not feel comfortable doing during the workshops.    
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